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Figure 4A 



Penicillium canescens strain DSM1215 

MetLysPheLeuThrArgLeuSerLeuLeuSerLeuAlaAlaPro 
ATGAAATTTCTTACGCGATTGTCGCTGCTATCTCTTGCTGCTCCA 

SerLeuGlyThrProAlaAlaArgHisPheProArgAsnGluMet 
TCGTTGGGTACACCTGCAGCTCGGCACTTTCCACGCAATGAAATG 

XaaGlnAsnGleGlnProLeuIleLysIleArgProGlnArgThr 
ATCCAAAATGAACAGCCCTTGATCAAAATCAGGCCCCAACGAACT 

SerSerArgAspLeuValAsnLeuAspGlyLeuTrpLysPheAla 
TCATCTCGAGACCTTGTGAACCTTGATGGTCTATGGAAATTCGCC 

LeuAlaSerGlyProAsnAspThrAlaGlnProTrpThrAlaPro 
CTCGCATCTGGCCCCAATGACACGGCCCAGCCGTGGACAGCGCCA 

LeuProLysGlyLeuGluCysProValProAlaSerTyrAsnAsp 
TTACCCAAAGGTCTTGAATGTCCAGTCCCGGCCTCTTACAATGAC 

IlePhelleSerArgGluIleHisAspHisValGlyTrpValTyr 
ATTTTCATCAGCCGGGAGATCCACGACCATGTGGGATGGGTTTAC 

Ty r G 1 nAr gG 1 u Va UleValProLysGlyTrpSerGlnGl uAr g 
TATCAGCGTGAGGTCATTGTCCCCAAAGGCTGGTCTCAGGAGCGA 

TyrLeuValArgAlaGluSerAlaThrHisHisGlyArglleTyr 
TATCTTGTGCGAGCCGAATCCGCTACACACCATGGTCGCATCTAT 

ValAsnAsnArgLeuValAlaGluHisValGlyGlyTyrThrPro 
GTCAACAACCGGCTTGTTGCGGAGCATGTGGGCGGCTATACACCT 

PheGluAlaAspIleThrAspLeuValValProGlyGluLysPhe 
TTTGAAGCCGACATCACTGATTTGGTCGTCCCTGGAGAGAAATTT 

ArgLeuThrlleGlyValAsnAsnGluLeuThrHisGluThrlle 
CGTTTGACGATTGGTGTCAACAACGAGCTTACCCATGAGACTATC 

ProProGlyGluIleThrThrAlaAsnAlaThrGlyLysArglle 
CCACCAGGAGAAATCACAACAGCGAACGCGACTGGCAAGAGAATC 

GlnThrTyrGlnHisAspPheTyrAsnTyrAlaGlyLeuAlaArg 
CAGACCTATCAACATGACTTTTACAACTATGCCGGTCTCGCCCGA 

SerlleTrpLeuTyrSerValProGlnGlnHisIleGlnAspIle 
TCTATCTGGCTTTATTCTGTACCCCAGCAACATATCCAGGATATT 



Figure 4B 



ThrValValThrAspValAspGlyAspAsnGlyLeuIleAsnTyr 
ACTGTGGTTACAGATGTTGATGGTGACAATGGTCTGATCAACTAC 

GluValGluValAlaAsnGlnThrThrGlyGlnlleGlnlleSer 
GAGGTCGAAGTGGCGAACCAGACGACGGGGCAGATCCAGATCTCA 

VallleAspGluAspGlyAlalleValAlaAsnAlaSerGlyAla 
GTGATCGACGAGGATGGAGCTATTGTTGCAAATGCCTCGGGAGCT 

GlnGlyThrValThrlleProSerValLysLeuTrpGlnProGly 
CAGGGTACTGTCACAATTCCCTCAGTCAAGCTATGGCAACCTGGC 

AlaAlaTyrLeuTyrGlnLeuGlnValAsnValValAspSerSer 
GCCGCATATCTCTACCAACTCCAGGTCAACGTCGTGGATTCTAGC 

GlyAspValValAspThrTyrAsnLeuAlaThrGlyValArgThr 
GGCGATGTAGTCGACACCTATAATTTGGCTACGGGCGTGCGTACT 

ValLysIleSerGlySerGlnPheLeuIleAsnGlyLysProPhe 
GTCAAGATTTCCGGGTCACAATTCTTGATAAACGGCAAGCCTTTC 

TyrPheThrGlyPheGlyArgHisGluAspThrAlaValArgGly 
TACTTTACCGGTTTTGGCAGGCATGAAGACACAGCAGTACGTGGC 

LysGlyHisAspProAlaTyrMetValHisAspPheGlnLeuMet 
AAAGGACATGACCCAGCATATATGGTTCACGATTTCCAACTCATG 

LysTrpIleGlyAlaAsnSerPheArgThrSerHisXaaProTyr 
AAATGGATTGGAGCAAATTCTTTCCGGACTTCACACTACCCTTAT 

AlaGluGluValMetAspPheAlaAspArgAsnGlylleValVal 
GCAGAAGAGGTCATGGATTTCGCAGATCGAAATGGAATTGTCGTG 

IleAspGluThrProAlaValGlyLeioAsnlleAlaLeuMetGly 
ATCGATGAAACTCCTGCCGTGGGTCTGAACATTGCCTTGATGGGT 

ValSerGluSerGlyAlaProGlnThrPheThrProAspGlylle 
GTATCTGAGAGTGGTGCCCCACAAACATTTACGCCAGATGGGATT 

AsnAspLysThrGlnGluAlaHisLysGlnAlalleArgGluLeu 
AACGATAAGACCCAAGAGGCCCACAAACAGGCGATTCGTGAGCTC 

IleAlaArgAspLysAsnHisAlaSerValValMetTrpSerlle 
ATTGCCCGAGACAAAAACCATGCCAGTGTTGTCATGTGGTCTATT 



Figure 4C 



AlaAsnGluProAlaSerGlnGluAspGlyAlaArgGluTyrPhe 
GCCAATGAGCCTGCATCTCAGGAAGATGGGGCTCGCGAATACTTC 

GluProLeuAlaAsnLeuThrArgGlnLeuAspProThrArgPro 
GAGCCACTGGCCAATTTGACTCGTCAGCTTGATCCAACTCGCCCT 

IleThrPheAlaAsnValGlyAlaAlaThrTyrGlnLeuAspArg 
ATTACATTTGCTAATGTCGGCGCTGCAACATATCAGCTAGATCGG 

IleSerAspLeuPheAspValSerCysIleAsnArgTyrPheGly 
ATCTCTGATCTGTTTGATGTTAGTTGCATAAATCGGTATTTCGGA 

TrpTyrSerGlnThrGlyAspLeuGluGluAlaGluAlaAlaLeu 
TGGTATTCTCAGACAGGAGACCTTGAGGAAGCAGAGGCAGCTCTT 

GluLysGluLeuArgGlyTrpGlnGluLysPheHisArgProIle 
GAAAAGGAGTTGCGTGGGTGGCAAGAGAAATTCCACAGGCCGATC 

IleMetSerGluTyrGlyAlaAspThrLeuAlaGlyLeuHisSer 
ATTATGAGCGAATATGGTGCAGATACCCTTGCAGGTCTTCATTCT 

IleLeuAlaLeuProTrpSerGluGluPheGlnValGlnMetLeu 
ATCCTCGCACTGCCTTGGAGCGAAGAGTTCCAGGTACAAATGCTA 

AspMetTyrHisArgValPheAspArglleGluSerMetAlaGly 
GACATGTACCATCGAGTGTTTGATCGCATTGAGTCGATGGCAGGC 

GluHisValTrpAsnPheAlaAspPheGlnThrAsnLeuGlyVal 
GAGCATGTTTGGAACTTCGCGGATTTCCAGACCAACTTGGGTGTC 

IleArgValAspGlyAsnLysLysGlyValPheThrArgAspArg 
ATCCGAGTAGATGGTAACAAGAAGGGTGTTTTCACGCGTGACCGA 

LysProLysAlaAlaAlaHisSerLeuArgAlaArgTrpThrAsn 
AAGCCAAAGGCGGCAGCTCATAGTTTGAGGGCAAGGTGGACGAAT 

GlyAspLysAsn 
GGTGATAAGAATTAG 
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Giberella zeae 

ATGTTGCGACCACAAGCCAACAGGGCTCGCGACCTTGTGTCACTAGACGGTGTTTGGAACTTTG 
CCCTCGCCAAATCTCACGACATTGAAACTGAGCAAGCATGGAAGAAGCGAATCTCACCAGAGCT 
TCAAGTACCTGTTCCAGCCAGCTACAACGACATCTTTGCTGACGAGACCATCCGCGACCACGTC 
GGCTGGGTCTACTATCAGCGTCAAGCAGTTGTTCCCCGCGGTTGGGTTGCGCCTCAGCGTGTCT 
TTCTACGTGTAGATGCTGCAACCCACCACGGCAGAGTTTACGTCAACGACAAGTTTGTCGTCGA 
GCATATCGGCGGCTATACACCGTTTGAGATTGAGCTTACTGGACTTGTCGAACCGGGGTCAGAG 
TTTCGTCTTACGATTGCTGTGAACAATCAACTCACATGGGAGACTATTCCGCCGGGTCGCATTG 
AGGCTCAAAGTGATGGTTCGCGGAAGCAGAGCTATCAGCATGACTTTTTCAACTATGCTGGATT 
GGCCCGTTCTGTGTGGCTTTACTCGGTACCAAAGGTCTTTATAAATGATATCAGCGTCGGCACA 
GATCTTCTTGGGGACGGAACCGGCATTGTCGAATTTGATATTCGGACCTCTGGTGAACTTCAGG 
CTGACGCAAGATGGCGCATCCTGCTCGACGACGAAGAGGATGCGACAGTGTGTCAAGCCCAAGA 
GTCACATGGAAAACTTGAGGTTAAAAACGCTAAATACTGGGCACCTGGTGCTGCGTACCTTTAT 
CAGCTTCGGGCTCAGCTCGTACGCGGCGAACACGACGAGATCCTCGACACATATAACCTTGCCG 
TAGGCATCCGTTCAGTCGAGATCCGAGATGGCCGCTTCTTCATCAACGGGAAGCCATTTTATTT 
TACCGGCTTTGGCAAACACGAAGATGGCCCCGTCCGTGGACGCGGTTATGACGCGTCATACATG 
ATACACGACTACCGTCTGATGAAGTGGATAGGAGCCAACTCTTTCCGAACCTCCCACTACCCCT 
ACGCAGAGGAGGTTCTGGAATATGCCGACAGACACGGCGTGGTTGTTATTAACGAAACAGCCGC 
CGTTGGTCTCAACCTCAATATTGTCTCGGGTATGTTTGGCAACAAGCAACTTGCCACATTCTCC 
CCGGATACCATGAGTAGCAAAACACAGGCTTCACATGAACAAGCTATCCGTGAGCTTATCAGCC 
GGGATAAGAACCACCCTTGTGTTGTGATGTGGATGCTGGCAAATGAGCCTGGGGCCAGCGAGCA 
GGGAAGTCGAGAATACTTTGAACCGCTCGTTACCTTGGCGCGATCGCTGGACAGTCAGAAACGG 
CCAATGTGCTACTCCCACATGATCCACTCTAAGCCTGATACAGATCGCATCGCAGACCTTTTTG 
ATGTAGTCTGTATGAACCGCTACTACGGGTGGTACACGCAAACAGGAAACCTCAAAGCCGCAGA 
AGTCGCCCTTGAAGCCGAGCTACGCAGTTGGCAAGAAGCCTACGCCGCCAAACCCATAATCATG 
ACGGAATATGGCACCGACACAGTCGCAGGTCTGCACACCGTTTGTGATGTGCCCTGGACTGAAG 
AGTACCAGGTTCGCTTTTTGGACATGTATCACCGCGTCTTTGACCGCATTGATAATGTCGTCGG 
CGAGCATGTGTGGAACTTTGCTGATTTCCAGACATCGGCTATGATTATTAGGGTTGATGGGAAC 
AAGAAGGGTATCTTTACTAGGGATCGCAGGCCAAAGAGTGCAGCTCATGCTTTGCGAGCGAGAT 
GGACTGGGCCTGTTGGACCTCGCAAGATAGAGGTGACCAAGCAATAA 

MLRPQANRARDLVS LDG VWNF ALAKS HD I ETEQAWKKR I S PELQVPVPAS YND I FADET I RDHV 
GWVYYQRQAWPRGWVAPQRVFLRVDAATHHGRVYVNDKFVVEHI GGYTPFE I ELTGLVEPGSE 
FRLTIAVNNQLTWETIPPGRIEAQSDGSRKQSYQHDFFNYAGLARSWLYSVPKVFINDISVGT 
DLLGDGTGIVEFDIRTSGELQADARWRILLDDEEDATVCQAQESHGKLEVKNAKYWAPGAAYLY 
QLRAQLVRGEHDEILDTYNLAVGIRSVEIRDGRFFINGKPFYFTGFGKHEDGPVRGRGYDASYM 
IHDYRLMKWIGANSFRTSHYPYAEEVLEYADRHGVWINETAAVGLNLNIVSGMFGNKQLATFS 
PDTMSSKTQASHEQAIRELISRDKNHPCVVMWML 

PMCYSHMIHSKPDTDRIADLFDWCMNRYYGWYTQTGNLKAAEVALEAELRSWQEAYAAKPIIM 
TEYGTDTVAGLHTVCDVPWTEEYQVRFLDMYHRVFDRIDNWGEHVWNFADFQTSAMIIRVDGN 
KKGI FTRDRRPKSAAHALRARWTGPVGPRKIEVTKQ 
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Aspergillus nidulans 

ATGAGGGTCTTCCCAGTGTTATCTTTCTTGTCACTCGCACTCATCCCTCCCTCGCTCGGCGTCC 
CGTCGCCTCAGCTCCGCGACGTCGAGCTCCCGCCAACACAACAAGCCCTAACCATCAACCTGAA 
ACCCCAGCAGACGTCGACGAGAGACCTCGTTTCTCTCGACGGGCTGTGGTCCTTTGCCCTCGAA 
GACGCCACAAACAGCACCTCTGCTCCCTGGACGGCGGCGCTCCCAAAGGGCCTGGAATGTCCCG 
TCCCTGCATCCTACAACGACATCTTCGTCGACAGGACCATTCACGATCACGTCGGCTGGGTATA 
CTACCAACGCACTGTGACTGTCCCACGGGGCTGGGCAGATCAGCGCGCTTTCCTCCGTCTGGAG 
TCAGCAACGCATCATGGCCGCGTCTATGTCAATGAGCACCTGGTTGCCGAGCATGTTGGCGGTT 
ACACCCCGTTTGAAGCCGACATTACCTCTCTCGTGCAGCCTGGTGAAAGCTTCCGGTTGACAAT 
CGGTGTGGACAACCAGCTGACGCACGAGACCATCCCTCCAGGTGATCTGGTGACTTCTGAGTAT 
ACAGGGAAGAAACAGCAGAGCTACCAGCACGACTTTTACAATTACGCAGGGCTGGCGAGGTCCA 
TATGGCTCTACTCTGTGCCCAAGGATCAGTTCATCAAGGACATCACGGTCGTTCCAGATGTTGA 
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Figure 8 
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Figure 9 



35S promoter GRP Signal Peptide 
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Figure 10 A 



/^-Glucuronidase activity in leaves of rice Tl plants transformed with pPWT9.17 




Figure 10B 



Secreted /^-glucuronidase activity in leaves of rice Tl plants transformed with pKKWA68.4 and 

pPWT9.17 
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